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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve adhesion strength to a substrate and to obtain good 
heat resistance and electric characteristics by forming a burnt copper plating layer containing 
Mo and at least one of Fe, Co, Ni and W on the surface of the adhering face of a source copper 
foil. 

SOLUTION: In the production of a copper foil, a burnt plating layer of copper is formed on the 
surface of the copper foil by electrolysis using an acid copper electrolytic bath and the 
objective copper foil as the cathode at a current density near the limit current density of the 
bath. In this process, the electrolytic liquid of the bath preferably contains 0.001 to 5 g/l of Mo 
and at least one of Fe, Co and Ni and W by 0.01 to 10 g-M/l in a soln. state, wherein M 
represents Fe and/or Co and/or Ni and/or W. As for the acid copper electrolytic bath, usually, 
a sulfuric acid bath (containing copper sulfate as copper) is preferably used. The burnt plating 
layer formed is preferably 0.2 to 2.5 \im thick 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect_the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Copper foil for printed wired boards characterized by having the desperation plating layer of 
the copper containing molybdenum and at least one sort in iron, cobalt, nickel, and a tungsten at the 
pasted up field side front face of original copper foil. 

[Claim 2] Copper foil according to claim 1 which has a copper plating layer further on the 
aforementioned desperation plating layer. 

[Claim 3] Copper foil according to claim 1 or 2 which has further a nickel-plating layer, a galvanization 
layer, or a nickel-plating layer + galvanization layer on the desperation plating layer of the 
aforementioned copper, or a copper plating layer. 

[Claim 4] Copper foil according to claim 2 or 3 which has a chromate film further on the plating layer of 
the aforementioned copper or a nickel-plating layer, a galvanization layer, or a nickel-plating layer + 
galvanization layer. 

[Claim 5] the thickness of the aforementioned desperation plating layer -- 0.2-5.0 micrometers it is — 
claim 1 thru/or copper foil given in any 1 of 4. 

[Claim 6] In the manufacture approach of the copper foil for printed wired boards which uses processed 
copper foil as cathode, electrolyzes with the current density near the limiting current density of this bath 
using an acid copper electrolytic bath, and forms a copper desperation plating layer in this copper foil 
front face The approach characterized by containing at least one sort of 0.001-5g-Mo/l, iron, cobalt, 
nickel, and a tungsten for molybdenum in the electrolytic solution of this bath with the gestalt of 0.01 - 
10 g-M/1 (M = Fe, Co, nickel, and/or W) and a solution. 

[Claim 7] The method according to claim 6 of subsequently to this desperation plating layer top carrying 
out the process which forms a copper plating layer to the process which forms the aforementioned 
desperation plating layer. 

[Claim 8] The method according to claim 6 or 7 of subsequently to the desperation plating layer [ of this 
copper ], or plating layer top of this copper carrying out the process which forms a nickel-plating layer, a 
galvanization layer, or a nickel-plating layer + galvanization layer to the process which forms the plating 
layer of the process or copper which forms the aforementioned desperation plating layer. 
[Claim 9] The method according to claim 7 or 8 of subsequently to a plating layer [ of this copper ] or 
nickel-plating layer, galvanization layer, or nickel-plating layer + galvanization layer top carrying out 
the process which forms a chromate film to the process which forms the plating layer of the 
aforementioned copper or a nickel-plating layer, a galvanization layer, or a nickel-plating layer + 
galvanization layer. 

[Claim 10] Claim 6 whose aforementioned electrolytic bath is a copper-sulfate-sulfuric-acid bath thru/or 
an approach given in any 1 of 9. 



[Translation done] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the copper foil for printed wired boards, and its 

manufacture approach. 

[0002] 

[Description of the Prior Art] In joining it to a base material, since the copper foil for printed wired 
boards raises the bond strength and satisfies the necessary electrical property as a printed wired board, 
an etching property, thermal resistance, and chemical resistance Performing chromate treatment etc. on 
the field to which a galvanization, nickel plating, etc. were performed on the field to which roughening 
processing was performed to the plane of composition-ed of this copper foil, and this roughening 
processing was performed further, and also this galvanization, nickel plating, etc. were performed etc. is 
devised variously. 

[0003] The following are mentioned as those concrete approaches used abundantly recently. 
[0004] ** It is the approach of performing the so-called "desperation plating" and acquiring a 
roughening side, by using copper foil as cathode in the approach acidity copper electrolytic bath 
indicated by JP,40-15327,B, and electrolyzing near limiting current density. 

[0005] ** How to cover the front face of the detailed projection group of a roughening side to which the 
approach "desperation plating" indicated by U.S. Pat. No. 3293 109 was given by the thin layer (the so- 
called "capsule layer") of the usual copper plating, and fix the detailed projection group of this 
roughening side stably [ copper foil ]. 

[0006] ** How to add at least one sort of a selenium, a tellurium, an arsenic, antimony, and a bismuth in 
the electrolytic solution of an acid copper electrolytic bath at 0.01-1 g-M/1 (M = Se, Te, As, Sb, Bi), in 
order to acquire the roughening side which was indicated by JP,54-38053,B and which prevents 
generation of a big and rough approach comparison arborescence projection, and consists of a more 
detailed projection group with the uniform whole surface. 

[0007] ** The approach selenium, tellurium which were indicated by JP,53-39327,B, It is at least one 
sort of an arsenic, antimony, and a bismuth 0.03 - 5 g-M/1 "Desperation plating" is performed with the 
acid copper electrolytic bath containing the electrolytic solution added (M = Se, Te, As, Sb, Bi). The 
approach which is going to improve the bond strength to a base material while covering the front face of 
the formed detailed arborescence projection group by the thin layer of the usual copper plating, 
preventing omission of this projection group and having improved the powder transfer property. 
[0008] However, the compound containing a selenium, a tellurium, an arsenic, antimony, and a bismuth 
has many poison, deleterious substances, or things similar to these, and as a result of incorporating these 
elements in a copper electrodeposition object at the time of electrolysis, the maximum cautions are 
required for it at copper foil or the time of playback of the printed wired board using it, abandonment, 
and disposal of the etching waste fluid which will contain these elements to the contamination to an 
environment. Furthermore, a toxic weak thing has the small effectiveness acquired by adding these 
elements. 
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[0009] On the other hand, even if the thing using the electrolytic solution which does not contain these 
metals in it, i.e., the thing in which the copper "desperation plating layer" was formed, forms the further 
usual copper-plating layer on a "desperation plating layer", it will turn into what has the coarse detailed 
projection of a "desperation plating layer" itself, and this detailed projection group is uneven. What the 
detailed copper powder of the amount which rubs the front face of the pasted up field of the copper foil 
which has such a "desperation plating layer", or becomes exfoliated, and was made into copper-clad 
******** in piles with the resin substrate had the fault of copper powder remaining on this substrate 
front face, after etching. 

[0010] As what improves these faults a. benzoquinolines The added electrolytic solution It uses. 
Roughening processing How to perform ;b. molybdenum (JP,56-44196,B) And/or, although approach 
(JP,58-16479,A and JP,63-17597,A); which supplies the approach (JP,62-56677,B);c. pulse current 
which performs roughening processing using the electrolytic solution which added vanadium to the 
electrolytic bath for roughening processing is advocated It compared with the copper foil obtained by 
the roughening processing using the electrolytic solution with which any approach contains the 
compound of the strong aforementioned toxic element, and only what is inferior in respect of peel 
strength, powder omission, etc. was obtained. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention is made in order to solve the technical 
problem of a Prior art, its adhesion side front face to a substrate is homogeneous, it does not have 
nonuniformity, is satisfactory in respect of powder omission, has bond strength sufficient between 
substrates, and aims at offering the copper foil for printed wired boards which was excellent also in 
thermal resistance or an electrical property, and its manufacture approach. 
[0012] 

[Means for Solving the Problem] This invention is copper foil for printed wired boards, and is j 
characterized by having the "desperation plating layer" of the copper which contains molybdenum and at .< 
least one sort in iron, cobalt, nickel, and a tungsten on the pasted up field side front face of original 
copper foil. 

[0013] here — the thickness (appearance thickness) of the aforementioned "desperation plating layer" — 
0.2-2.5 micrometers it is - things — desirable — 0.4-1.5 micrometers it is — things are still more 
desirable. Here, "appearance thickness" is the thickness which converted into smooth plating the 
granular plating which carries out electrocrystallization, and asked for it, when the processing current of , 
"desperation plating" is passed. 

[0014] The copper foil of this invention may have further "a copper plating layer" (the so-called 
"capsule layer") on the aforementioned "desperation plating layer." 

[0015] the thickness (appearance thickness) of the aforementioned "capsule layer" is 0.2-2.5 
micrometers here — desirable - 0.4-1.5 micrometers it is - things are still more desirable. 
[0016] In addition, the copper foil of this invention may make "nickel-plating layer", "galvanization 
layer", or "nickel-plating layer" + "a galvanization layer" form on the farther aforementioned 
"desperation plating layer" or a "capsule layer", and also may make a chromate film form by request on 
these "capsule layer" or "nickel-plating layer", "galvanization layer", or "nickel-plating layer" + "a 
galvanization layer." 

[0017] On the other hand, the manufacture approach of the copper foil of this invention uses processed 
copper foil as cathode using an acid copper electrolytic bath. It is the manufacture approach of the 
copper foil for printed wired boards which electrolyzes with the current density near the limiting current 
density of this bath, and forms copper "desperation plating layer" in this copper foil front face. It is 
characterized by containing at least one sort of 0.001 - 5 g-Mo/1, iron, cobalt, nickel, and a tungsten for 
molybdenum in the electrolytic solution of this bath with the gestalt of 0.01 - 10 g-M/1 (M = Fe, Co, 
nickel, and/or W) and a solution. 

[0018] Since the effectiveness of a request of molybdenum concentration in less than 0.001 g-Mo/1 is 
not remarkable here, and it further becomes easy for a "desperation plating layer" to disintegrate rather 
than economical since desired effectiveness also compares 5 g-Mo/1 super-** with the increment in the 
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abundance and it does not increase notably on the other hand, it is not desirable. The behavior besides 
the normality of iron, cobalt, nickel, and a tungsten is the same as that of it of molybdenum, in addition, 
the gestalt of these additives will be limited especially if it dissolves in the electrolytic solution — not 
having (however, it not being desirable since it has a bad influence on roughening processing although 
almost all things also dissolve these halogenides in the electrolytic solution) — the following are 
mentioned as a typical compound. 

1 . Molybdenum : Sodium Molybdate (Two Monohydrates) 

2. Iron : Ferrous Sulfate (Seven Monohydrates) 

3. Cobalt : Cobalt Sulfate (Seven Monohydrates) 

4. Nickel : Nickel Sulfate (Seven Monohydrates) 

5. Tungsten : Sodium Tungstate (Two Monohydrates) 

[0019] Although any acid can be used as an acid copper electrolytic bath if it is a mineral acid, a 
sulfuric-acid bath (copper-sulfate content as copper) is usually used. 

[0020] Although the liquid presentation of a copper-sulfate-sulfuric-acid bath and solution temperature 
are selectable in the large range Since the limiting current density of a bath shows each value by them, 
the current density to be used a liquid presentation, solution temperature, and differing by motion of 
liquid etc. further and performing "desperation plating" - or since it differs "boil whether copper 
plating, a usual galvanization, or usual nickel plating etc. is further performed on a capsule on it", it is 
necessary to adjust current density somewhat 

[0021] It is as follows, when it has industrially and the liquid conditions of an acid suitable copper 
electrolytic bath to be are illustrated. 

1. Copper : 50 [ 5 - ] G-Cu/12. Molybdenum: 0.001 - 5 G-Mo/13., Others : 0.01 - 10 G-M/l (More Than a 
Kind of M = Fe, Co, and Nickel or W) 

4. Acid : 10 - 100 G-H2S04/L5. Solution Temperature : Room Temperature -50 Degree-C[0022] 
Furthermore, although especially the circulating load of a bath is not limited, either, it is desirable to 
make into a minimum extent which supplies an exhausted part of a bath component, to make into an 
upper limit extent from which the field near the cathode surface does not turn into a remarkable 
turbulent flow region, and to choose suitably by the meantime. 

[0023] Moreover, since the processing time is desirable, it is good [ the processing time / its range for 
several seconds thru/or dozens of seconds is practical, and ] to set up operating conditions, such as a 
liquid presentation and current density, so that a desired detailed projection group may be completed by 
time amount of this level. 

[0024] In the manufacture approach of the copper foil of this invention, at the process which forms the 
aforementioned "desperation plating layer", subsequently May perform the process which forms "copper 
plating layer" or "nickel-plating layer", "galvanization layer", or "nickel-plating layer" + "a 
galvanization layer" on ** "a desperation plating layer", and by request Furthermore, to a ** "copper 
plating layer" formation process, subsequently to a ** "copper plating layer" top, may perform the 
process which forms "nickel-plating layer", "galvanization layer", or "nickel-plating layer" + "a 
galvanization layer", and Again to a ** "copper plating layer" formation process or a ** "nickel-plating 
layer" formation process, a "galvanization layer" formation process, or a "nickel-plating layer" + 
"galvanization layer" formation process furthermore, subsequently The process which forms a chromate 
film on ** "copper plating layer" or ** "nickel-plating layer", "galvanization layer", or "nickel-plating 
layer" + "a galvanization layer" may be performed. The conditions like these additional processing 
should just follow it of a well-known approach. 

[0025] In addition, the processed copper foil in the manufacture approach of this invention may be 
electrolytic copper foil, and may be rolling copper foil. By the approach of this invention, it is because 
the class of copper foil is not chosen. 
[0026] 

[Embodiment of the Invention] Below, this invention is explained in more detail based on an example. 

However, this invention is not limited to these. 

[0027] Example 1(1) processed copper foil (original copper foil) 
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Electrolytic copper foil (granularity of a mat side: thickness: unsettled copper foil; 18 micrometers; Ra= 
0.6 micrometers;Rz= 4.2 micrometers; product made from Koga Circuit Foil) 

(2) Cathode electrolysis processing by direct current was performed to the formation Hara copper foil of 
a desperation plating layer on the following conditions, and electrocrystallization of the "desperation 
plating layer" which consists of a detailed projection group on the mat side of this original copper foil 
was carried out. 

** A presentation and copper sulfate of the electrolytic solution : 100 g-CuS04, 5H2 0/1, and a sulfuric 
acid 120 g-H2S04/l and molybdenum : : 0.6 g-Na2Mo04.2H2 O/l and iron : 15g-FeS04.7H20/l** 
Temperature of the electrolytic solution: 35 degree-C** current density : 40 A/dm2 ** processing time : 
Cathode electrolysis processing by direct current is performed to the aforementioned original copper foil 
by which the detailed projection group was formed on the 3.5sec.(3) capsule plating mat side on the 
following conditions, this — the detailed projection group was covered by the copper thin layer. 
** A presentation and copper sulfate of the electrolytic solution : 250 g-CuS04, 5H2 O/l, and sulfuric 
acid : Temperature of the 100 g-H2S04/l** electrolytic solution: 50 degree-C** current density : 20 
A/dm2 ** processing time : The further aforementioned processing of 7.0sec.(4) (2) -> (3) was repeated 
once again. 

(5) the sample (henceforth "surface treatment copper foil") which gave nickel -Lynn plating (0.1 
mg/dm2) and a galvanization (0. 1 mg/dm2) to the front face by the side of the plane of composition-ed 
of surface treatment profit **** copper foil (henceforth "roughening processing copper foil"), and 
performed chromate treatment to it on it further was created. 

[0028] The property of the obtained surface treatment copper foil was evaluated about the following 
item, respectively. 

[0029] (1) Peel „******.- having had - what pressed surface treatment copper foil in FR-4 base 
material, and was pasted up - a sample - carrying out - JIS C 6481 According to 5.7 of "the copper- 
clad laminate test method for printed wired boards", ordinary state Peel ("peel strength" in an ordinary 
state) was measured. 

[0030] (2) Make into a sample what etched this surface-preparation copper foil into 1mm width of face 
after pressing hydrochloric-acid-proof degradation ********** surface-preparation copper foil in FR-4 
base material and pasting up, follow 5.7 of JIS "the copper-clad laminate test method for printed wired 
boards", and they are ordinary state Peel and Peel after degradation processing (it is "peel strength" 
although this sample was immersed in the 25-degree C processing liquid which carried out tales-doses 
mixing of a hydrochloric acid and distilled water 35% for 1 hour.). C 6481 the following and "Peel after 
degradation" - saying - it measured and asked by count according to the following formula, 
rate (%) of hydrochloric-acid-proof degradation =(1- (after [ degradation ] Peel / ordinary state Peel)) x - 
- 100 [003 1] (3) the test paper (Oriental filter paper No.2) was placed on powder omission profit **** 
surface treatment copper foil, and this test paper was dragged to 150mm horizontal direction, applying a 
load (250g/20mmphi) to it. Visual observation of the copper powder adhering to this test paper was 
carried out, and evaluation attachment was carried out at the order of A<B<C<D<E<F according to 
coating weight (A:powder omission "zero", F: there is most powder omission). 
[0032] A result is shown in Table 1 . 

[0033] Except for having replaced the presentation of the electrolytic solution in example 2 processing 
(2) with the following, roughening processing copper foil and surface treatment copper foil were 
produced like the example 1, respectively, and the same characterization as an example 1 was performed 
about this surface treatment copper foil. A result is shown in Table 1. 

** A presentation and copper sulfate of the electrolytic solution : 100 g-CuS04, 5H2 O/l, and sulfuric 
acid : 120 g-H2S04/l and molybdenum : 0.05 g-Na2Mo04.2H2 O/l and a tungsten: 0.05 g- 
Na2W04.2H2 O/l [0034] Except for having replaced the presentation of the electrolytic solution in 
example 3 processing (2) with the following, roughening processing copper foil and surface treatment 
copper foil were produced like the example 1, respectively, and the same characterization as an example 
1 was performed about this surface treatment copper foil. A result is shown in Table 1 . 
** A presentation and copper sulfate of the electrolytic solution : 100 g-CuS04, 5H2 O/l, and sulfuric 
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acid : 120 g-H2S04/l and molybdenum : 0.6 g-Na2Mo04.2H2 0/1 and iron : 15 g-FeS04.7H2 0/1 and a 
tungsten: 0.03 g-Na2W04.2H2 0/1 [0035] Except for having replaced the presentation of the electrolytic 
solution in example 4 processing (2) with the following, roughening processing copper foil and surface 
treatment copper foil were produced like the example 1, respectively, and the same characterization as 
an example 1 was performed about this surface treatment copper foil. A result is shown in Table 1 . 
** A presentation and copper sulfate of the electrolytic solution : 100 g-CuS04, 5H2 O/l, and sulfuric 
acid : 120 g-H2S04A and molybdenum: 0.6 g-Na2Mo04.2H2 0/1 and cobalt : 10 g-CoS04.7H2 O/l 
[0036] Except for having replaced the presentation of the electrolytic solution in example 5 processing 
(2) with the following, roughening processing copper foil and surface treatment copper foil were 
produced like the example 1, respectively, and the same characterization as an example 1 was performed 
about this surface treatment copper foil. A result is shown in Table 1 . 

** A presentation and copper sulfate of the electrolytic solution : 100 g-CuS04, 5H2 O/l, and sulfuric 
acid : 120 g-H2S04/l and molybdenum: 0.6 g-Na2Mo04.2H2 O/l and nickel : 10 g-NiS04.7H2 O/l 
[0037] Except for having replaced the presentation of the electrolytic solution in example of comparison 

1 processing (2) with the following, roughening processing copper foil and surface treatment copper foil 
were produced like the example 1, respectively, and the same characterization as an example 1 was 
performed about this surface treatment copper foil. A result is shown in Table 1 . 

** A presentation and copper sulfate of the electrolytic solution : 100 g-CuS04, 5H2 O/l, and sulfuric 

acid : 120 g-H2S04/l and arsenic : 0.4 cc/1 as 60% H3As04 (specific gravity: 1.58) 

[0038] Except for having replaced the presentation of the electrolytic solution in example of comparison 

2 processing (2) with the following, roughening processing copper foil and surface treatment copper foil 
were produced like the example 1, respectivelyTand the same characterization as an example 1 was 
performed about this surface treatment copper foil. A result is shown in Table 1. 

** A presentation and copper sulfate of the electrolytic solution : 100 g-CuS04, 5H2 O/l, and sulfuric 
acid : 120 g-H2S04/i and molybdenum: 0.6 g-Na2Mo04.2H2 O/l [0039] the field which performed 
roughening processing of each roughening processing copper foil obtained in examples 1-5 and the 
examples 1-2 of a comparison - the software etching reagent (g/1 H2S04: 100 --) of a sulfuric-acid- 
hydrogen peroxide H202 : It is immersed in 30 g/1 and n-propanol: 10 cc/1 for 1 minute, and this 
roughening processing coat is dissolved. After carrying out decomposition removal of the hydrogen 
peroxide which carries out evaporation to dryness of this solution, and is contained in this solution, 
quantitative analysis of the object element in this solution was carried out in atomic absorption analysis 
(a Hitachi Z-6100 form polarization Zeeman atomic absorption spectro-photometer is used). The result 
is shown in Table 2. In addition, data are converted into the abundance in this roughening processing 
coat. 



[0040] 
[Table 1] 
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[0041] 
[Table 2] 
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[0042] 

[Effect of the Invention] The copper foil of this invention has the engine performance which is not 
inferiority with that (one of the conventional techniques) for which the Peel reinforcement, the rate of 
hydrochloric-acid-proof degradation, and powder omission used the strong toxic arsenic as shown in 
Table 1. on the other hand, the molybdenum mentioned as other examples (poison is not included) of the 
conventional technique - single - it turns out that the copper foil of business has the low Peel 
reinforcement, and the problem of powder omission is also large many practically. That is, if this 
invention is followed, the environment-friendly copper foil with which it is fully satisfied of the 
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predetermined engine performance as copper foil for printed wired boards, and the manufacture 
approach for it can be offered. 



[Translation done.] 
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